, b= 17.9780 (7), c= 7.9871 (3)A, V= 2417.1 (2) ,/k 3, Z = 8, D x = 1.15 g cm -3, 2(Cu Ktx) = 1.54184 A, g= 5.17 cm -~, F(000) = 896, T= 298 K. Final R = 0.069 for 890 independent observed reflections. The four molecules around the twofold rotation axis are packed closely by an approximate 42 symmetry to form a polar arrow along the c axis. Direct contacts are made with the terminal methyl groups and no stacking between the planar aromatic moieties of the carbazole is observed. These arrows are arranged rather loosely in a body-centered fashion.
automated
four-circle diffractometer, graphitemonochromated Cu Ktx radiation; unit-cell dimensions determined by least squares with the 20 values of 54 high-angle reflections; intensity data in the range 3 < 20 < 125 °, range of hkl: h 0--,19, k 0--,9, l 0--,20, e~--20 scans, scan speed 4 ° (20) min -1, scan width 1.4 o (20); three reference reflections monitored periodically showed no significant intensity deterioration; no absorption correction; 1050 measured independent reflections, 131 with no net intensities; observation threshold value F~lm=l.527 , standard deviations estimated by O'2(Fo) = o2(Fo) + qFo 2 with op(Fo) evaluated by counting statistics and q (=6.95 x 10 -5) from variations of the monitored reflections (McCandlish & Stout, 1975) ; the distribution of E's showed the noncentrosymmetric space group lba2; structure solved by direct methods with MULTAN78 (Main, Hull, Lessinger, Germain, Declercq & Woolfson, 1978) , refined by full-matrix least squares, ~.w( I Fol -I Fcl )2 minimized, w = 1/tr2(Fo); all H atoms calculated geometrically, confirmed on a difference map, included in the further refinement but not varied; final R = 0.069 for 890 measured reflections with F o > 3O(Fo), R w = 0.056, S = 2.98; max. shift of parameters in the last cycle 0.4tr; final Ap excursions +0.14 e A-3; atomic scattering factors from International Tables for X-ray Crystallography (1974) ; programs LSAP80 (Takenaka & Sasada, 1980, unpublished) for least-squares refinement of the structure, DCMS82 (Takenaka & Sasada, 1982, unpublished) for structure drawings, LISTUP (Takenaka & Sasada, 1983, unpublished) for calculation of molecular geometries. Table 1 .t The molecular structure, along with the bond lengths 9-ISOPROPYLCARBAZOLE C(1)...C(2 I) 3.864 (9) C(13...C(4 v) 3.716 (9) C(2)...C(3b 3.78 (1) C(2)...C(6Vq 3.80 (1) C(3)...C(ll~ 3.761 (9) C(4)...C(16't~ 3.60 (1) c(6)...c(8u~ 3.66 (1) c(4)...c(12"n~ 3.884 (9) N(9)...C(15"b 3.882 (9) C(4)...C(16vu~ 3.71 (1) Fig. 1 . The bond lengths of the central ring are similar to those in carbazole (Kurahashi, Fukuyo, Shimada, Furusaki & Nitta, 1969) , but the C(1 1)-C(12) bond is shortened. This shortening is a general trend of N-alkylated carbazole derivatives, as found in 9-methylcarbazole (Popova & Chetkina, 1979) and 9-vinylcarbazole (Tsutsui, Hirotsu, Umesaki, Kurahashi, Shimada & Higuchi, 1976) . The length of the C(7)-C(8) bond is shorter than the usual value (1.398 A), probably because of the large thermal motion. All the rings in the molecule are strictly planar, but the two benzene rings are slightly bent away from the central five-membered ring in the same direction, their dihedral angle being 1.8 °, as a common feature of carbazole derivatives (Popova & Chetkina, 1979) .
Discussion. Atomic parameters are listed in
The C(10)-N(9)-C(14)-C(15), C(10)-N(9)-C( 14)-C (16), C( 13)-N (9)--C ( 14)-C (15), and C( 13)-N(9)-C(14)-C(16) torsion angles are 70.9(9), 287.5 (8), 239.2 (7), and 95.7 (8) °, respectively. The two terminal C-C bonds in the isopropyl group are short due to their large thermal motion. By assuming their lengths to be 1.54 A, the intramolecular distances were examined; the C(15)--C(10), C(16)-C(10), C(15)-C(1), and C(16)-C(1) distances are 3.315 (6), 3.280 (6), 3.539 (5), and 3.635 (5) A, respectively.
The crystal structure projected along the c axis is shown in Fig. 2(a) . The four molecules around the twofold rotation axis are packed closely by an approximate 42 symmetry to form a polar arrow along the c axis; its side-view is shown in Fig. 2(b) . Intermolecular distances less than 4.0/~ are listed in Table 2 . Within the arrow, the shortest distance between the methyl groups related by twofold rotation is 3.53 (2)A. The other methyl group makes contact with the N atom of the neighboring molecule by weak electrostatic interaction. There is no stacking between the planar aromatic moieties of the carbazole. Arrangement of these arrows in a body-centered fashion is rather loose.
